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Abstract; 

The  effectiveness  of  CTL-91-D  (Cincinnati  Test  Laboratories,  Cincinnati, 
Ohio),  and  Rocketon  and  Missileon  (Haveg  Industries,  Wilmington,  Delaware), 
when  interposed  as  a  laminate  between  a  clad  2024- T3  aluminum  alloy  plate 
and  a  2024-T3  aluminum  alloy  extrusion  and  fastened  with  2017- T31  aluminum 
alloy  rivets,  was  observed  in  terms  of  the  temperature  difference  between 
the  hot  side  of  the  plate  and  the  extreme  edge  of  the  outstanding  web  of 
the  Tee-extrusion  stiffener  on  the  cold  side  of  the  heated  plate  stiffener 
combination.  The  transfer  of  heat  from  the  plate  into  the  Tee-extrusion 
through  the  metallic  path  provided  by  the  rivets  rendered  the  "heat  barrier" 
ineffective.  The  effectiveness  of  silicone  rubber  and  foamed  silastic 
(Dow  Corning,  Midland,  Michigan),  and  teflon  sheet  (Shamban,  Culver  City, 
California)  as  "heat  bacriers"  in  .07  to  .25  inch  thicknesses  was  checked 
by  observing  the  temperature  drop  through  them  when  they  were  placed  on  a 
heated  hotplate.  The  small  temperature  drop  observed  in  these  materials 
during  test  indicated  their  ineffectiveness  as  "heat  barriers." 

Reference;  Stier,  H.  H.,  Sutherland,  W.  M. ,  "Heat  Barrier  Efficiency 
Tests,"  General  Dynamic s/Convair  Report  MP57-490,  San 
Diego,  California,  18  October  1957;  (Reference  attached). 


I 


ANAUYWS 

PRIPARKO  BY  H.  H.  Stl*r 

CHBCKBD  BY  U*  M*  Suthtrland 

RIVISBD  BY 


C  O  N  V  A  I  R 

A  MVIMM  AT  •niUt  ■VNAHItt  AMPMATIM 

•AN  Dino 


rabbI 

RKRORT  NO.  57-490 
modklR  a  D 
DAtt  10-18-57 


OBJKTi 

The  object  of  thle  teat  la  to  datenine  experlBentelly  the  teiqpereture 
gredlent  that  aay  be  obtained  acroaa  a  typical  atructural  joint  when  a 
aaterial  haring  a  low  conduetiYity  la  interpoaed  in  the  joint* 

QflmSlPB* 

1*  The  heat  barrier  la  ineffective  when  rlveta  allow  heat  to  paaa  through 
the  atructural  joint* 

2*  The  denae  aoUd  typea  of  inaulatlng  Baterlala  eaimot  be  uaed  aa  heat 
barrlera  aince  they  give  only  a  alight  theraal  drop  (no  riveta 
through  the  barrier)* 


(f) 

An  aluBinuB  apar^^  the  abape  of  a  T-beaB  waa  riveted^ to  a  12”  x  12” 
plate  of  aluBlnuB^f  *064”  thickneaa*  The  beat  barrier  waa  Interpoaed 
in  the  riveted  joint  aa  ^own  in  Figurea  1  and  2*  Rooketony  aiaaileoiiy 
and  CTL-91-D  were  eaployed  aa  barrlera* 


The  panel  waa  placed  in  an  air  circulating  oven  equipped  with  infra-red 
heating  laq)a  with  the  underaide  of  the  panel  and  the  apar  aneloaed  in  an 
inaulated  box  of  12”  z  12”  z  4”  dlBanaiona*  The  outalde  of  the  panel  waa 
heated  by  infra-red  (12  lanpa  of  GE-T3  on  1”  oentera  at  diatance  of  4* 
froB  panel)  and  by  oonvectlonal  ourrenta  in  the  air  circulating  oven 
(low  velocity  air  at  SOO**?*  flowing  parallel  to  the  aurfaoe)*  Therao- 
couplea  peened  into  tte  akin  and  apar  Baaaured  teaperaturea  whldi  were 
recorded  on  a  Flaher  Reeordall*  The  teaperature  of  the  insulated  teat 
box  waa  recorded  alao* 

A  Bore  alnpllfied  procedure  waa  uaed  to  teat  other  inaulatlng  naterlala 
for  uae  aa  barrlera*  Flberglaaa  with  allle«ie  rubber,  aolld  teflMi  aheet, 
and  foamad  ailaatic  in  5”  x  5”  z  •07-*25”  dlnenalona  were  heated  by 
placing  a  hot  plate  againat  one  aurfaoe  with  the  other  aurface  in  contact 
with  a  *20"  thick  id.oroballoon  inaulation*  Theraocouploa  Boaaured  the 
tenqserature  drop  through  the  given  aateriala*  Phenolic  CT-603  waa  teatad 
according  to  a  procedure  deacribed  in  Report  No*  57-500* 


.c  6  a  AO 

Pi  A  &  fy  -  7~J /  Ac  X.  ' 


t^c’rs 


,  rpRM  lAia^A 


ANAUYSW  ' 

miBPAiiBD  BY  H«  H.  Stler 
CHBCKBD  BY  V*  M*  Sutherland 
RBVWBD  BY 


C  O  N  V  A  I  R 

«  MVMMa  m  MllUi  WniMIW  MMUTie* 
•AN  Dino 


BABB  2 

BBPOirr  NO.  57*490 
MOOBL  R  &  D 
DATB  10-18-57 


RESOLTS  AND  DISCUSSIOMt 

The  ourvee  given  in  Flgurea  2  and  3  show  the  thermal  gradient  through 
the  etrueturcl  Joint  enplovlng  nlsslleon,  rooketon,  and  CTL-91-D 
(phenolic  with  fiber  glaee)  as  Insulating  barriers*  The  large  gradient 
between  theraocouples  ifl  and  #2  (T*C.  #1  and  T.C.  02  in  Figure  2)  is  due 
to  the  rapid  transfer  of  heat  to  the  massive  spar  via  the  numerous  rivets* 
If  the  teaperatures  at  T*C*  #2  and  T.C.  03  are  used  as  the  test  referenoSf 
the  temperature  gradient  across  the  barrier  is  nil*  The  sharp  peaks  In 
the  heating  curves  are  due  to  turning  off  the  lamps.  The  theoreticsd 
skin  temperature  could  not  be  achieved  within  the  required  short  time 
using  air  at  500‘*F*  with  infra-red  lamps  at  4  Inch  distance.  Using 
circulating  air  at  650^F*  gave  similar  results  as  shown  In  Figure  4* 

The  curves  given  in  Figures  5  and  6  show  that  dense  solid  types  of 
Insulating  materials  cannot  be  used  as  heat  barriers  since  they  give 
only  a  slight  thermal  drop  even  tAen  there  are  no  rivets  to  carry  heat 
throu^  the  barrier*  A  thick  foamed  material  similar  to  0-9315  silastic 
could  produce  the  desired  gradient  if  rivets  could  be  eliminate.  (See 
Figure  6)* 


MOTEt  The  data  from  which  this  report  is  taken  are  recorded  on 

Recordall  chart  paper  on  file  in  Engineering  Test  Laboratories* 
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Material 

ComoanY 

CTL  -  91  -  D 

Cincinnati  Test  Labs.,  Cincinnati,  Ohio, 

Rocketon 

Haveg  Industries,  Wilmington,  Delaware. 

Mlaalleon 

Haveg  Industries,  Wilmington,  Delaware. 

CT  -  803 

Cincinnati  Test  Labs.,  Cincinnati,  Ohio, 

Silicone  Rubber 

Dow  Coming,  Midland,  Mlchlgcm. 

Teflon  Sheet 

Shanban,  Culver  City,  California. 

Foamed  Silastic 

Dow  Coming,  Mial  tnd,  Michigan. 
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